Abstract: Some 4-aryltriazoles were synthesized and tested for their antibacterial effects against Bacillus cereus, Pseudomonas testosteroni, Klebsiella pneumoniae Micrococcus flavus, and Citrobacter freundii. The 4-aryltriazoles were obtained by cyclization of the potassium salt of the appropriately substituted dithiocarbazinic acid with aromatic amines. The new synthesized compounds were characterized using infrared and 1 H nuclear magnetic resonance spectroscopy and further supported by mass spectrometry.
INTRODUCTION
Amongst the five-membered nitrogen containing heterocycles, the position of nitrogen atoms at 1, 2 and 4 activates the ring. 1,2,4-Triazole and its derivatives represent one of the most biologically active classes of compounds, possessing a wide spectrum of activities. [1] [2] [3] [4] Many workers have reported different activities of 4-aryltriazoles. Chambers et al. 5 investigated 4-aryltriazoles for use in the treatment of neurogenerative disease. Pier et al. 6 reported them as irreversible antagonists at the A 3 , A 2 A adenosine receptor. 7 Furthermore, many workers reported 4-aryltriazoles as aromatic steroid sulfatase inhibitors, 8 GSKK-3 inhibitiors, 9 anticancer, 10 fungicidal, 11 antibacterial, 12 anti-inflammatory, 13 PKB (protein kinase B) 14 inhibitors. Triazole derivatives have also been reported as better therapeutic agents. 15 It has also been shown that the antiviral 16 and antibacterial 17, 18 activities of thiourea derivatives are due to the presence of the -NH-C(S)-NH-function in the molecule and that changes in this activity depend on the nature of the substituents. With the aim of synthesizing better therapeutic agents, some new 4-aryltriazole derivatives were investigated. All the synthesized compounds were characterized by infrared and 1 H nuclear magnetic resonance spectroscopy. The compounds were screened for their in vitro antibacterial activity towards Gram positive and Gram negative bacterial strains. 
Synthesis of 5-(4-methoxyphenyl)-4-(4-methylpenyl)-4H-1,2,4-triazole-3-thiol
Synthesis of the ester. 19 A methanolic solution of p-methoxybenzoic acid containing few drops of conc. sulfuric acid was refluxed for 6 h. The reaction mixture was then poured onto ice. The product was isolated and treated with saturated sodium bicarbonate solution.
Synthesis of hydrazide. 19 An equimolar mixture of ester and hydrazine hydrate was heated for 10 h and poured onto ice. The product was isolated and crystallized from ethanol.
Synthesis of potassium salt. A mixture of hydrazide, KOH and CS 2 in methanol was stirred for 12 h and poured onto ice. The product was isolated from diethyl ether. 
Synthesis of 5-(4-methoxyphenyl)-4-(4-methylphenyl)-4H-1,2,4-triazole-3-thiol.
A mixture of the potassium salt and p-toludine was heated up to the evolution of H 2 S gas. DMF was added to this mixture and the contents were poured onto ice. The crude product was filtered and crystallized from ethanol, yield 65 %, m.p. 190°C.
Similarly, the other 4-aryltriazoles were synthesized (Scheme 1).
Spectral data:
IR ( Preparation of the plates and microbiological assays. A loopful of the given test strain was inoculated in 20 mL of N-broth (Nutrient Broth). To activate the given bacterial strain, the N-broth was incubated for 24 h in an incubator at 37°C. The agar well diffusion method was used for the antibacterial assay. Molten agar (Mueller Hinton Agar No. 2, 28-30 mL) was added into a 100 mm diameter Petri dish. Care should be taken to avoid air bubbles during inoculation and pouring. To maintain sterile condition, all these procedures were done in a laminar air flow. The media were allowed to solidify. After solidification of the media, a well was made in the plates with the help of a cup-borer (0.85 cm), which was filled with a solution of a synthesized 4-aryltriazole derivative in DMSO.
The antibacterial activities of these synthesized compounds were determined by the inhibition zone formed by these compounds against the particular test bacterial strain.
RESULTS AND DISCUSSION
The physical data of the synthesized compounds are recorded in Table I . The antibacterial activity of all the compounds in DMSO against the above mentioned bacteria is shown in Fig. 1 . It can be observed that HAS-D6 showed the maximum activity against B. cereus, followed by HAS-D2, HAS-D4, HAS-D7, HAS-D8 and HAS-D9, which showed the same maximum activity against B. cereus whereas HAS-D1, HAS-D3, HAS-D5 and HAS-D10 showed no activity at all. The different activities of the synthesized compounds arise because of the different groups present. HAS-D6 contains the 2,4-dimethylphenyl group whereas HAS-D2 contains the p-methoxyphenyl group. Thus, 2,4-dimethylphenyl and p-methoxyphenyl groups affect B. cereus in DMSO. Figure 1 . Antibacterial activity of compounds HAS-D1 to HAS-D10.
